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Preface 

The Lunar and Planetary Sample Team (LAPST) and the Lunar and Planetary 
Institute (LPI) co-sponsored the Workshop on the Geology of the Apollo 17 
Landing Site. The workshop was held at the LPI on December 2-4, 1992, one 
week before the twentieth anniversary of the final Apollo mission to the Moon. Co­
conveners were Harrison H. Schmitt (Apollo 17 Lunar Module Pilot) and Graham 
Ryder and Paul Spudis (LPI Staff Scientists). 
The Apollo 17 site was specifically chosen as the topic of this workshop because 
of its geological diversity; many aspects of lunar processes and history may be 
studied at the site. The workshop began with an overview of the Apollo 17 site and 
technical sessions covered such topics as the origin and evolution of the lunar crust 
in the Apollo 17 region, lunar highlands geology and basin fonnation, mare volcan­
ism, postmare geological history and processes, and our future on the Moon. 
The workshop fonnat consisted of 30-minute invited talks interspersed with 10­
minute contributed talks. The meeting was well attended, with 78 participants from 
such diverse disciplines as photogeology, petrology, geochemistry, geophysics, 
remote sensing, and resource utilization. 
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Program 

Wednesday morning, December 2,1992 
7:30-8:30 Registration 
8:30-8:45 Opening Remarks 
OVERVIEW OF THE APOLLO 17 SITE 
8:45 a.m.-12:20 p.m. 
Chair: Jack Sevier 
8:45-9:25 Wilhelms D. E.* 
Last Chance at Taurus-Littrow 
9:25-10:05 MuehlbergerW. R.* 
Geology ofthe Apollo 17 Site 
10:05-10:20 COFFEE BREAK 
10:20-10:40 Neal C. R.* Taylor L. A. 
The Apollo 17 Mare Basalts: Serenely Sampling Taurus-Littrow 
10:40-11:00 Ryder G.* 
The Apollo 17 Samples: The Massifs and Landslide 
11 :00-11:45 Cernan E. Schmitt H. 
Crew Observations 
11 :45-2:00 LUNCH 
ORIGIN AND EVOLUTION OF THE LUNAR CRUST 
IN APOLLO 17 REGION 
2:00-4:45 p.m. 
Chair: Paul Warren 
2:00-2:40 James O. B.* 
The Ancient Lunar Crust, Apollo 17 Region 
2:40-3:10 Premo W. R.* Tatsumoto M. 
Isotopic Ages and Characteristics ofAncient (Pre-Serenitatis) Lunar Crustal 
Rocks at Apollo 17 
3:10-3:30 COFFEE BREAK 
* Denotes speaker 
vi Geology ofthe Apollo /7 Landing Site 
3:30-3:45 Jolliff B. L.* Bishop K. M. Haskin L. A. 
Possible Petrogenetic Associations Among Igneous Components in North 
Massif Soils: Evidence in 2-4-mm Soil Particles from 76503 
3:45-4:00 Bishop K. M.* JolliffB. L. Korotev R. L. Haskin L. A. 
North Massif Lithologies and Chemical Compositions Viewedfrom 2-4-mm 
Particles ofSoil Sample 76503 
4:00-4:15 	 Warren P. H.* Kallemeyn G. W. 
- Troctolitic Anorthosite from 77115: A Magnesian Member of the Alkalic Suite 
4:15-4:45 	 Discussion 
5:00-6:30 	 RECEPTION-LPI Great Room 
Thursday morning, December 3,1992 
LUNAR HIGHLANDS GEOLOGY AND BASIN FORMATION 
8:30 a.m.-12:00 p.m. 
Chair: Mark Cintala 
8:30-9:10 	 HeadJ. W.* 
The Serenitatis Basin and the Taurus-Littrow Highlands: Geological Context 
and History 
9: 10-9:25 Ryder G. * 
Impact Melt Breccias at the Apollo 17 Landing Site 
9:25-9:40 	 Spudis P. D.* 
Basaltic Impact Melts in the Apollo Collections: How Many Impacts and Which 
Events are Recorded? 
9:40-9:55 Nonnan M. D.* Taylor G. J. Spudis P. Ryder G. 
Lithologies Contributing to the Clast Population in Apollo 17 LKFM Basaltic 
Impact Melts 
9:55-10:10 	 Warren P. H.* 
The Sudbury-Serenitatis Analogy and "So-Called" Pristine Nonmare Rocks 
10:10-10:30 	 COFFEEBREAK 
10:30-10:45 	 Cushing J. A.* Taylor G. J. Nonnan M. D. Keil K. 
Refining the Granulite Suite 
10:45-11:00 	 Hawke B. R.* Peterson C. A. Lucey P. G. Blewett D. T. Bell J. F. ill 

Spudis P. D. 

A Spectral Survey of the Serenitatis Basin Region of the Moon 
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11:00-11:15 
11: 15-12:00 
12:00-1:30 
1:30-2:10 
2:10-2:25 
2:25-2:40 
2:40-2:55 
2:55-3:15 
3:15-3:30 
3:30-3:45 
3:45-4:15 
Jaumann R.* Neukum G. 
The Apollo 17 Region: A Compositional Overview 
Discussion 
LUNCH 
MARE VOLCANISM AT APOLLO 17 

1:30-4:15 p.m. 

Chair: Ian Ridley 

Delano J. W.* 
Mare Volcanism in the Taurus-Littrow Region 
Neal C. R.* Taylor L. A. 
Using Apollo 17 High-Ti Mare Basalts as Windows to the Lunar Mantle 
Snyder G. A.* Taylor L. A. Halliday A. N. 
Melting ofCogenetic Depleted and Enriched Reservoirs and the Production 
ofHigh-Ti Mare Basalts 
Jerde E. A.* Snyder G. A. Taylor L. A. 
NeoKREEP: A New Lunar Component at Apollo 17 
COFFEE BREAK 
Delano J. W.* McGuire J. 
Abundances ofSodium, Sulfur, and Potassium in Lunar Volcanic Glasses: 
Evidence for Volatile Loss During Eruption 
McKay D. S.* Wentworth S. J. 
Morphology and Composition ofCondensates on Apollo 17 Orange 
and Black Glass 
Discussion 
Friday morning, December 4, 1992 
POST-MARE GEOLOGICAL HISTORY AND PROCESSES 

8:30-10:10 a.m. 

Chair: Arch Reid 

8:30-9:10 Sharpton V. L. * 
Apollo 17: One Giant Step Toward Understanding the Tectonic Evolution 
ofthe Moon 
viii Geology ofthe Apollo 17 Landing Site 
9:10-9:25 Luchitta B. K.* 
The Taurus-Littrow Dark Mantle, Light Mantle, Crater Cluster, and Scarp 
9:25-10:05 Korotev R. L.* 
The Apollo 17 Regolith 
10:05-10:20 Norris 1. A.* Keller L. P. McKay D. S. 
Impact Glassesfrom the <20-pm Fraction ofApollo 17 Soils 72501 and 78221 
10:20-10:35 Lindstrom D. 1.* Wentworth S. 1. Martinez R. R. McKay D. S. 
Geochemistry ofHASP, VLT, and Other Glasses from Double Drive Tube 79001/2 
APOLLO 17 SITE AND OUR FUTURE ON THE MOON 
10:10-11:45 a.m. 
Chair: Wendell Mendell 
10:35-11:15 TaylorG.l.* 
Future Scientific Exploration ofTaurus-Lit trow 
11:15-11:55 Haskin L. A.* Colson R. O. 
Resource Availability at Taurus-Littrow 
11 :55-12: 10 Allen C. C. * Gibson M. A. Knudsen C. W. Kanamori H. 
Keller L. P. McKay D. S. 
Lunar Resources-Oxygen from Rocks and Soil 
Morris R. V. 
LPI Technical Report 92-09, ParI 2 
List of Workshop Participants 

Carlton C. Allen 
Mail Code C23 

Lockheed Engineering and Sciences 

24()() NASA Road 1 

Houston TX 77058 

Judith H. Allton 
Mail Code C23 

Lockheed Engineering and Sciences 

24()() NASA Road 1 

Houston TX 77058 

Barbara Altenberg 
Bechtel Corporation 

P_O. Box 193965 

San Francisco CA 94119-3965 

Nadine G. Barlow 
Lunar and Planetary Institute 

3600 Bay Area Boulevard 

Houston TX 77058 

Ruth Barrett 
Mail Code C23 

Lockheed Engineering and Sciences 

24()() NASA Road 1 

Houston TX 77058 

Kaylynn Bishop 
Department ofEarth and Planetary Sciences 
Washington University 
One Brookings Drive 
St. Louis MO 63130 
Dave Brueneman 
Carbotek, Inc. 

16223 Park Row, Suite 100 

Houston TX 77084 

Kevin C. Burke 
Department ofGeosciences 

University of Houston 

Houston TX 77204-5503 

Gene Ceman 
Cernan Corporation 
900 Town and Country Lane, Suite 3()() 
Houston TX 77024 
Mark J. Cintala 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Bonnie Cooper 
Bonnie Cooper and Associates 
1611 Dakota 
League City TX 77573 
Janet Cushing 
Planetary Geosciences Division 
University ofHawaii 
2525 Correa Road 
Honolulu HI 96822 
Kimberly Cyr 
Lunar and Planetary Laboratory 
University of Arizona 
3002 E. Hawthorne Street 
Tucson AZ 8571 6 
John Delano 
Department ofGeological Sciences 
State University ofNew York 
Albany NY 12222 
Michael B. Duke 
Mail Code lA 
NASA Johnson Space Center 
Houston TX 77058 
Dean Eppler 
SAlC 
17049 El Camino Real, Suite 202 
Houston TX 77058 
Sandra C. Feldman 
Bechtel Corporation 

45131/A25 

P.O. Box 193965 

San Francisco CA 94119 

Dan Feldstein 
Houston Post 
P.O. Box 4747 

Houston TX 77210 

Everett K. Gibson 
Mail Code SN2 
NASA Johnson Space Center 
Houston TX 77058 
James Gooding 
Mail Code SN2 
NASA Johnson Space Center 
Houston TX 77058 
2 Geology ofthe Apollo 17 Landing Site 
Larry A Haskin 
Washington University 

One Brookings Drive 

St. Louis MO 63130 

B. Ray Hawke 
Planetary Geosciences Division 

University of Hawaii 

2525 Correa Road 

Honolulu HI 96822 

James Head TIl 
Department ofGeological Sciences 
Brown University 
Box 1846 
Providence RI 02912 
Odette B. James 
U.S. Geological Survey 

959 National Center 

Reston VA 22092 

Ralf Jaumann 
DLR, Institute for Planetary Exploration 
German Aerospace Research Est. 
Rudower Chaussee 5 
12489 Berlin 
GERMANY 
Eric Jerde 
Department ofGeological Sciences 
University ofTennessee 
Knoxville TN 37996-1410 
Brad Jolliff 
Washington University 

Campus Box 1169 

One Brookings Drive 

St. Louis MO 63130 

John Jones 
Mail Code SN4 

NASA lohnson Space Center 

Houston TX 77058 

Thomas Jones 
Mail Code CBIAstronaut Office 

NASA lohnson Space Center 

Houston TX 77058 

Lindsay P. Keller 
MVA,lnc. 

5500 Oakbrook Parkway, #200 

Norcross GA 30093 

Elbert A. King 
Department ofGeosciences 

University of Houston 

Houston TX 77204-5503 

Randy Korotev 
Department of Earth and Planetary Sciences 
Washington University 
One Brookings Drive 
St. Louis MO 63130 
David J. Lindstrom 
Mail Code SN2 

NASA Johnson Space Center 

Houston TX 77058 

Marilyn M. Lindstrom 
Mail Code SN2 

NASA lohnson Space Center 

Houston TX 77058 

Gary Lofgren 
Mail Code SN4 

NASA lohnson Space Center 

Houston TX 77058 

Baerbel K. Lucchitta 
U.S. Geological Survey 

2255 North Gemini Drive 

Flagstaff AZ 86001 

Kathleen McBride 
Mail Code C23 

Lockheed Engineering and Sciences 

2400 NASA Road 1 

Houston TX 77058 

James J. McGee 
U.S. Geological Survey 

959 National Center 

Reston VA 22092 

Mike McGreevy 
Mail Slot 262-2 

NASA Ames Research Center 

Moffett Field CA 94035-1000 

Jennifer McGuire 
Department ofEarth and Space Sciences 
State University ofNew York 
Road #4, Box 147 
Averill Park NY /2018 
3 LPI Technical Report 92-09, Part 2 
David S. McKay 
Mail Code SN6 

NASA Johnson Space Center 

Houston TX 77058 

Wendell Mendell 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Charles Meyer Jr. 
Mail Code SN2 

NASA Johnson Space Center 

Houston TX 77058 

Douglas W. Ming 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Richard V. Morris 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Donald Morrison 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Andrea Mosie 
Lockheed Engineering and Sciences 

24()() NASA Road 1 

Houston TX 77058 

William R. Muehlberger 
Department ofGeological Sciences 

University of Texas at Austin 

Austin TX 78713-7909 

Clive Neal 
Department of Civil Engineering and Geological Sciences 
University ofNotre Dame 
Notre Dame lN 46556 
Marc D. Norman 
Macquarie University 

School of Earth Sciences 

North Rude NSW 2109 

AUSTRALIA 

Laurence E. Nyquist 
Mail Code SN4 

NASA Johnson Space Center 

Houston TX 77058 

Chris A. Peterson 
Planetary Geosciences Division 
University of Hawaii 
2525 Co"ea Road 
Honolulu HI 96822 
William Phinney 
Mail Code SN4 
NASA Johnson Space Center 
Houston TX 77058 
Wayne R. Premo 
Mail Slot 963, Box 25046 
U.S. Geological Survey 

Denver Federal Center 

Denver CO 80225 

Arch Reid 
Department ofGeosciences 
University of Houston 
Houston TX 77204-5503 
W. Ian Ridley 
Mail Slot 973, Box 25046 
U.S. Geological Survey 

Denver Federal Center 

Denver CO 80225 

Iohn L. Rogers 
F1NA 

12819 Ravensong 

Cypress TX 77429 

Graham Ryder 
Lunar and Planetary Institute 
36()() Bay Area Boulevard 
Houston TX 77058-11/3 
Ionathan Sadow 
Department ofGeosciences 
University of Houston 
Houston TX 77204-5503 
Harrison H. Schmitt 
P.O. Box 14338 
Albuquerque NM 87191-4338 
Ben Schuraytz 
Lunar and Planetary Institute 
36()() Bay Area Boulevard 
Houston TX 77058-1/ 13 
Virgil L. Sharpton 
Lunar and Planetary Institute 
36()() Bay Area Boulevard 
Houston TX 77058-11/3 
4 Geology ofthe Apollo 17 Landing Site 
Yang-shen Shi 
Department ofEarth Sciences 
Nanjing University 
Nanjing 210008 
CHINA 
Paul P. Sipiera 
Harper College 
Schmitt Meteorite Research Group 
1200 West Algonquin Road 
Palatine IL 60067-7387 
Gregory Snyder 
Department ofGeological Sciences 
University ofTennessee 
Knoxville TN 37996-1410 
Paul Spud is 
Lunar and Planetary Institute 
3600 Bay Area Boulevard 
Houston IT 77058·1113 
Thomas A. Sullivan 
Mail Code SNI4 
NASA Johnson Space Center 
Houston IT 77058 
G. Jeffrey Taylor 
Planetary Geosciences Division 
University ofHawaii 
2525 Correa Road 
Honolulu HI 96822 
Lawrence A. Taylor 
Department of Geological Sciences 
University of Tennessee 
Knoxville TN 37996-1410 
Diane M. Vidmar 
Planetary Studies Foundation 
1520 W. Algonquin Road 
Palatine IL 60067 
Paul H. Warren 
Institute of Geophysics 

University of California 

Los Angeles CA 90024-1567 

Linda Watts 
Lockheed Engineering and Sciences 

2400 NASA Road I 

Houston IT 77058 

Susan 1. Wentworth 
Mail Code C23 

Lockheed Engineering and Sciences 

2400 NASA Road I 

Houston IT 77058 

Don Wilhelms 
2027 Hyde Street, #6 

San Fransisco CA 94109 

John Young 
Mail Code CB 

NASA Johnson Space Center 

Houston IT 77058 

James R. Zimbelman 
Center for Earth and Planetary Sciences 
National Air and Space Museum, MRC 315 
Smithsonian Institution 
Washington DC 20560 
Herbert A. Zook 
Mail Code SN3 

NASA Johnson Space Center 

Houston IT 77058 


